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Figure S1. Plan of the Ritidian Site. Diagram modified, with permission, from (1).
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Figure S2. Diagram of the RBC-1 and RBC-2 skeletal remains and orientation of the

burial pits.



> 50%
2 40%
@ 30%
3 20%
@ 10%
E 0%

50%
40%
30%
20%
10%

frequency

[

50%

wa
22
LS

frequency
e
58
£33

2
£

50%
40%
30%
20%
10%

0%

frequency

50%

N
2
ES

N
2
ES

frequency
B nw
222
S8

2
£

RBC1 - D5864

i
5

12345678 91002045

position at read end
RBC1 - F7641

RRAARARAAASAAL LY

|-

12345678 91011203415 ~I6WISIZHI09-5-7-6-5-4-3-2-1

position at read end

RBC1 - F8854

|-

[

12345678 910mzma5

position at read end
RBC1 - F8858

RRAARARAARSAAN L)

|-

|-

12345678 91011203415 ~I6HISIZHI09-5-7-6-5-4-3-2-1

position at read end

RBC2 - F7644

L Q

12345678 910mAm45

position at read end
RBC2 - F8864

RRAARARAAASAANL)

i
5

12345678 91011203415 ~I6WISIZHI09--7-6-5-4-3-2-1

position at read end

> 50%
2 40%
@ 30%
3 20%
@ 10%

= 0%

frequency
8
S

50%
40%
30%
20%
10%

0%

frequency

frequency
N
2
=

RBC1 - F7638 RBC1 - F7639 RBC1 - F7640
5 3 5 3 5 3
> 50% > 50%
2 40% 2 40%
g 30% g 30%
: 20% : : 20%

- ‘ 8- 10% g 10% d
- V= - V=
R RIEES ARSI AR AARASAAA AL 2345678 S1002504l5 —1SAIEAIOD 675 54321 12345675 S100uiaa5 —1SINEATS B 7554021

position at read end position at read end position at read end
RBC1 - F8851 RBC1 - F8852 RBC1 - F8853
5 3 5" 3 5 3
> 50% > 50%
2 a0% 2 40%
g 30% g 30%
: 20% : : 20% :
g 10% g 10%

e i e = 0% i e e e = 0% T T T TrrT T
234567 6 SIONIANAS TBEMI006 -6 502 TT30567 6 SI0ATAS —foMIE00 67654321 TT32567 8 S10ATAS {oMIEE09 B 7654921
position at read end position at read end position at read end
RBC1 - F8855 RBC1 - F8856 RBC1 - F8857
5 3 5 3 5 3
> 50% > 50%

2 40% 2 a0%

g 30% g 30%

20% 20%
g amoal Eio k&maa e\
—_ - - YV "
17345676 910075405 —1SWIE008 7654321 ISR ARRARRARAA AN ) 12345675 Sl00uaas —1SIRIEATES B 76 54321
position at read end position at read end position at read end
RBC2 - D5865 RBC2 - F7642 RBC2 - F7643
5 3 5 3 5 3
> 50% > 50%
2 a0% 2 40%
% 30% g 30%
20% 20%
N 3 10% & 10% \’w———-
= 0% = 0%
234567 6 S0 TBEMI005 -6 5 02 TT30567 6 SI0ATAS —roMIEM00 67654321 TTI0567 8 S10ANAS (o006 7654921
position at read end position at read end position at read end
RBC2 - F7645 RBC2 - F8862 RBC2 - F8863
5 3 5 3 5 3
5 50% a 50%
2 40% & 40%
@ 30% @ 30%
E : 2 20% = 20%
@© 10% © 10%
E 0% £ o N
17345676 9100750405 —1SWIE008 7654321 H2IEEETI TSR ARAS AR AR SRR AALA) 12345675 Sl00uziaas —(SIREATES B 76 54021
position at read end position at read end position at read end
RBC2 - F8865 RBC2 - F8866 RBC2 - F8867
5 3 5" 3 5 3
> 50% > 50%
2 a0% 2 40%
% 30% g 30%
20% 20%
_,_// 8 10% \\’\u g 10%
= 0% L it oo s

12345676 01012345 ~15141312HI00-8-7-6-5-4-3:2

position at read end

234567891012 ~I6WIHRIHI0067-6-54-32-1

position at read end

12345678 910112745 ~16HISIZH100-8-7-6-5-4-3-2-1

position at read end

substitution type
— C>T
—_— G>A

—— other

Figure S3. Substitution frequency at the terminal 15 bases of both the 5’ and 3’ ends of

DNA fragments obtained from each library of the ancient Guam samples. The

substitution frequencies were determined based on the shotgun sequencing data for each

library. The substitutions C>T and G>A, which are indicative for the presence of ancient

DNA damage, are highlighted in red and blue, respectively, while all other substitutions

are plotted in grey. High stochasticity is caused by the low number of reads for some of
the libraries (SI Appendix, Dataset S1).
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Figure S4. Ratio of X chromosome to X chromosome + autosomal reads for the ancient
Guam samples, for both all fragments (top) and deaminated fragments only (bottom).
The coverage across the X chromosome and the average coverage for all autosomes was
determined from the shotgun sequencing. The dashed horizontal lines indicate the
expected values for genetically female (0.5) vs. male (0.33) individuals. The results
indicate that RBC1 is male while RBC2 is female.
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Figure S5. Comparison of the fraction of pairwise differences among present-day and
ancient populations. A Fraction of pairwise differences among 2,535 present-day
individuals from the 1000 Genomes Project data set (2) with known pairwise relatedness
status. Numbers in parentheses are the number of pairwise comparisons; for unrelated
individuals, only 100,000 randomly-selected pairwise comparisons within and between
populations are shown to avoid a sampling depth bias. B Fraction of pairwise differences
within and between nine ancient populations. The horizontal lines indicate the average
fraction of pairwise differences that was observed in the present-day individuals from
panel A for first-degree relatives and for unrelated individuals from either the same or

different populations.
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Figure S6. Plot of the cross-validation error for each value of K analyzed for
ADMIXTURE analyses of: A the Affymetrix 6.0 + SGDP data - the results indicate that
K=3 is associated with the lowest error; B the Human Origins array data - the results

indicate that K=9 is associated with the lowest error.
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Figure S7. Plots of the results for K=2 to K=8 of the ADMIXTURE analysis of the
Affymetrix 6.0+SGDP data.
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Figure S8. Plots of the results for K=5 to K=12 of the ADMIXTURE analysis of the
Human Origins array data for modern and ancient samples.



fA(anc Guam, Lapita Vanuatu; Asia, Mbuti) fA(anc Guam, Lapita Tonga; Asia, Mbuti)

Philppines_18508P

————1 . oy o — e~ Mulaysin_taanimian
| —— B::-m_»«‘ —— mm_u
—— b i — s
-4 i [ =] B
! B e e o T a
% Trai —a—
- xba —— Hakka_Tatwan
Oroag —— e
3 = =8 =
4 iy - .
'—% Huvickn_Taiwan : : mﬂe
Varares =
o llogane - Cambodian.
= dap = =
oo e o
3;"* e izcs - o
— e el Ny
i Burmese —— Han_Tavear
. “ ——— 00 lapan
35 Lo == P
Hezhan g Kiniy
o Sho o iy
Yy - £
EE Tagakg 4 Malsy
- Ami o Mamaree
- Dusin —— Laos_Hanberhan
:35 o e G
; b e o
s Vetarmene - el
e o = = iy
e [ preey
o ! E? Ve 4
— T B H ity
—— Viotnam_N s Thailand_BA
—a— Viatnam_BA —_— Cambodia_IA
L g L 2 Myanimas_BA
T T T T T T T 1T 11 T T T T T T T T T T T T T 1
-0.01 -0.007 —0.003 0 0.002 0.005 0.008 -0.007 -0.004 0 0.002 0.005 0.008 0.01
21 1)
fd(anc Guam, Lapita Vanuatu; Oceania, Mbuti) fA(anc Guam, Lapita Tonga; Oceania, Mbuti)
i gt >—.—|' n.u..:.gﬁ:g:
- — Vot Fou e

—— oL s
oy — i
4 T
\Varuaty —— sty
* Hagial —— Kuat_Kabl
F Lavongal —— Hasod_Lamaiotsa
I - . e
P Yoraisor — =
— Mangseng —— Madak
— Kuct_Kabd — Mangsar
= o] = freny
[l e iy Mokl _ptos
fa— E —e -
[l e —s e
— e [l S o SPU—
u— — Pepuan. Gt - ey
u— — o ] Vomi_Paputn_tsion
—a— et B -
e St Bosgaimile — Pepute_Oul
—ip— Halik Choised
—l Malameln Teap
— Chotmnt Tk
— =
— Tigak :’: Saposa.
— Melamak
— Rarcogge — E Mirerasan
= — £
m — Pavencon
— Volla_Lavells —— el _Larvella.
= Pupuan_Central — Bukn.
n ey —— Papuan_Centisd
[ - o
oy oy
o Poparhs
— o e,
Fogat Sokoncn, anc. 50060
—— fronryoe Haoele
Varusalu_Papuan_Asian —— Santn_isatsel
—— n . Oang_Jne
— —
Rannal_and_Belkana. Fenil_and_Belona
Tikogla.
g s L e T
e b —_— Taneen
— Tahti - Tonge_650BP
——A Lapita_Tc —— Lay Varuats
[ S—— Fronch_Poinosia_1608P  —— @ = Frénc, Posyresia_15088
T T T T T T T T T T
-0.004 -0.002 0 0.002 -0.007 —0.005 -0.003 0 0.002
2! i

Figure S9. f4 statistics of the form (ancient Guam, Lapita Vanuatu/Tonga; Asia/Oceania,
Mbuti), for all modern and ancient Asian and Oceanian samples. Dots indicate values of

the f4 statistic, bars indicate 1 SE. Red dots and bars indicate values that are significantly

different from zero.
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Figure S10. Heatplot of outgroup-f3 statistics, comparing shared drift between the early
Lapita samples and other modern and ancient samples from Asia and Oceania, vs. that
shared between the ancient Guam samples and the other samples. The bars above the plot
indicate whether samples are modern or ancient, and their geographic origin, color-coded
according to the key at right. Larger values of the outgroup-f3 statistic indicate more

shared drift, i.e. a closer genetic relationship.
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Figure S11. f4 statistics of the form f4(test, Lapita Vanuatu/Tonga; ancient Guam,
Mbuti), where “test” is all modern and ancient Oceanian samples; significant results are
in red, so all values are significantly different from zero. Left, Lapita Vanuatu; right,

Lapita Tonga. The ancient Guam samples share excess ancestry with the early Lapita

samples when compared to any other Oceanian population.
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Figure S13. Topology of the graph obtained with AdmixtureBayes (3) that has the
highest associated posterior probability (17.6%, vs. 7.2% for the second-best graph).
Population labels are in blue, green nodes are divergence events, red nodes are admixture
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Fig. S14. Admixture graph results when including the ancient sample from Liangdao,
previously shown to be related to aboriginal Taiwanese (4). A, consensus graph from
AdmixtureBayes with nodes present in at least 50% of the topology sets depicted. B,
best-fitting graph obtained with gpGraph for the same samples as in the AdmixtureBayes

analysis, with a worst-fitting Z score of -2.585.
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